DESCRIPTIONS O THRERE SPECIES OF SAND FLEAS
(AMPHIPODS) COLLECTED AT XNEWPORT, RHODE
ISLAND.!

By SyLvesTER D. JUDD,

WHILE at Mr. Agassiz’'s Newport laboratory in the summer ot 1593,
I colleeted a large nnmber of erustaceans.  Of these. the Amphipods,
particularly interested me. They were obtained by skimming the ealm
surface of Narragansett Bay at night with a ¢ tow net.”

Most of the Amphipods found in the skimmings or »* tow ™ belouged
to the family Gammaridiv, a typical vrepresentative of which is (zamn-
marus, our common Sand Flea.

CALLIOPIUS RATHKEI (Zaddach).

sSome little olive-colored Gammarids, which might at first he taken
for Gammarus, proved to be very interesting.  Unlike (Zamnarus, they
did not rise to the surface of the water with a sneeession of springs,
but moved rapidly through the water at a uniform rate. They often
brumped against the side of the dish, but never stopped the incessant
gibration of their legs until a seeure hiding place had been reached.

Female.—A targe white shield on the baek formed a conspicnons and
distinetive featnre by which they were easily recognized. These Am-
phipods agree with the deseription of Calliopius rathkei given by Sars®
more clozely than with the description of any other known species.
However, they constantly differ slightly from the Kuaropean form? of
that species in certain details. as for instance antennal sense orgaus,
color, ete., which are sufticiently constant to warrant their description.

The points of diference may be considered in the following order:
Color, size. coxie, and calecoli.

1Tor the invalnable aid received in the preparation of this paper, I'have fo thank
Dr. W. Faxon aud Prof. E. L. Mark, of Harvard University.

2(‘rnstacen of Norway, 1893, 1, ’t. 20.

3T or the sake of convenience, 1 shall allude to the animals hitherto deseribed, as
the European form—to those which I have studied, as the American form—of ¢ ‘alli-
opius rathkei.

NoTE.—Abhreviations: ant. anterior; d.dorsal: dist. distal: 7. lateral: m.nediang
pot. posterior; pr. proximal: r. ventral.
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Sars.! in his deseription of the female, says: ¢ Body semipellneid,
with a yellowish violet tinge, and mottled with irregular specks of @
clear orange hue, cach segment being, moreover, bordered posteriorly
by a narrow band of dark, reddish brown pigwment: on the anterior part
of the baek ocenrs, besides, a rather conspicnous rounded shield of a
silvery Inster, occupying the dorsal face of the third and fourth seg-
ments of mesosome.”  The Newport specimens possess a silvery shield,
like the linropean form, but the rest of the body is dark olive, thus
making the animal opaque rather than semipellneid.  From the tip of
the rostral projection of the cephialon to the tip of the telson the Ameri-
can form measures 6.5 mm.. the Enropean only 6. The coxa of the
last segnient of the pereion (IFig. 1) is as long in the longitudinal as in

Fip. 1.

y CALLIOPIUS RATHKEI, Female.

the dorso-ventral direction.  In the specimen figured by Sars? the
dorso-ventral measurement is not much more than halt as great as the
longitudinal.

Sars, in his work on the European form, figures ealceoli,® bnt says
nothing of their struncture. In the American form, caleeoli ocenr on both
pairs of antenn:e.  Iach caleeolus consists of two parts. The basal or
proximal part has the form of a wineglass. On this rests the distal part,
whieh has the form of a slipper, the attachment being by means of the
end corresponding to the heel of the slipper. While in Sars’ specimens
the heel and toe parts are in the same plane, in my specimens they are
bent so as to make an angle of about 1602 with each other.

The position of the caleeoliis important.  Bach artieulus of the tlagel-
lam of the superior antenna bears two calceoli, whieh are situated on
the ventral portion of the articulus near the distal margin.  Both may
be seen in the view of the antenna from its median side (Fig. 2 a).

11893, 1, Pt. 20, p. 448,
2 Pl 157, fiu. 2.
3 Pl 157
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Small bristling hairs cucivele the hases of hoth calecoli. The more
veutral of the two caleeoli is nearer the distal margin of the articulus
and elose to two long blunt eylindrical hairs,  (Fig. 20,2 ¢,)

These hairs obsenre the ventral caleenlus in a view from the lateral
side, for they are just outside or lateral to the calceolus. In the
cenlarged view given by Sars!
these ventral caleeoli are seen
with distincetness; just dorsal
to a number of these ventral
caleeoli is a series of cirveles,
1t these circles arve meant for
calceoli, T think that Sarsis in
error, because the median cal-
ceoli lie on the opposite (me-
dian) face and could not be seen in this view of the
appendage.

Sars states with emphasis that the terminal lappet
of the third articulus of the flagellwin has only two cal-
ceoli. The American representative has four at least.

Each articulus of the fla-
gellnm of the inferior an- a
fenna bears two caleeoli on its
nedian face (Fig. 3). Onecal-
ceolus is more dorsal than the {
other. The dorsal caleeolus ”
springs {rom a point at some
distance proximal to that from
which the ventral caleeolus \
arises. A lateral view of the \
appendage shows the caleeoli ’
ouly dimly.if at all, for the an-
tenna is too opaque to allow

Fig. 2.

SUPERIOR ANTENNA OF CALLIOPIUS RATHKEI, Female.

them to be seen with (distinet- v ot winn cateet ; (%) ventral surface of fifth to seventh
ness throngh it.  In a similar retnents (nljfess sction.

view, Sars shows distinetly the ventral caleeoli, and leaves us to inter-
pret a series of eireles whieh lie dorsal to them,

While there are two rows of caleeoli on each of the antenue of my
specimens of Calliopins rathkei, in Sars” deseription of the genus Calli-
opins? 1 find no allusion to more than a single row of these organs;
but, in view of the fact that C. levinsculus and the American form of
C. rathkel both possess two rows of caleeoli on eacli of the four antennie,
I am led to believe that the European form of . rathkei probably also

CHIL, g bl SOGE

2 Rpecimens of €. larinsewlus, which were proenred from the Musenm of Compara-
tive Zoology in Cambridge, Massachusetts, throngh the kindness of Dr. Walter
Faxon, showed two rows of caleeoli on each antenua,
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possesses two rows, one of which has been overlooked by all previous
writers.!

In the \merican representative of C. rathlkei, the snperior antenna
appears more serrated than the inferior. This is because there are no
calceoli on the ventral face of the inferior antenna. In Sars’ figure
both antennie possess the same degree of serration, ventral
caleeoli occnrring in boti.

The American C. rathkei differs, then, from the European
in size, color, and possibly in the nmmber and arrangement

of the antennal sense organs.

d
BYBLIS SERRATA.
i
! The description of Byblis serrata given
by Prof. S. 1. Smith?is as follows:

u
@ b Female: Dorsmmn ronnded above, with no
A trace of a longitndinal carina upon the abdo-
INFERIOR ANTENNA OF CALLIOPIUS men; third segment of the abdomen broadly
RATIREL Pemale. ronnded at the postero-lateral angle. Anteu-
G v v oo st gt eERER G g ahont as long as the pedunele of the an-

tenna; fourth segment ot the peduncle of the
antenna longer than the fifth.  Inferior margins ot the epimera of the first and second
pairs of legs serrate, with slender and acute teeth alternating with the marginal
c¢ilia: earpus in the first pair searcely it any longer than the propodus; earpus in the
secoud pair very mnch longer than the propodus. In the third and fonrth pairs of
legs the daetylIns as long as the propodus. Basal segment in the seventh pair of legs
expanding distally, the posterior margin nearly straight, the anterior and inferior
margins evenly arenated, and reaehing as far as the distal end of the earpns; the
1-:11'1;1» abont as long as the ischinm and merns together, a little less than twice as
long as broad, and armed with long spines upon the anterior and distal margins, but
the posterior margin wholly nnarined: propodns almost as long as the carpus, and
nearly four times as long as broad, antevior margin unarmed, the posterior armed
upon(the outside with two transverse rows of three or four spines. decreasing in size
as they recede from the margin, the distal end with a spine each side the slender
dactylus. Rawi of the first pair of caudal stylets equal, as long as the base; onter
rami of the second pair shorter than the inner; rami of the posterior pair eqgmal,
longer than the bases, reaching to the tips of the rami of the first pair. Telson as
loug as breadth at base, clelt rather more than halt its length, the lateral margin
arcnate and rapidly converging toward the evenly rounded extremity.

Aleoholie specimens are pale yellowish; the epimera, bases of posterior legs, and
the sides of the abdomen specked and mottled with numerons points of dark pig-
ment crowded irregularly together.

Length, 10-12 mum.  Deep water off Vineyard Sonnd and Bnzzards Bay,

To this accurate description of Professor Smith’s [ should like to
add a general view (Iig. 1), and a few remarks about the living animal.

My specimens were skimmed from the surface at night. They were
' Througl the kinduess ot Professor Sars, I have hecu able since writing this paper
to examine several specimens of the European form of €. rathkei collected by him.
These specimens were smaller than mine, but, like them, possessed two rows of cal-
ceoli on each of the four antenn:v.

:Rept. U. 8. Fish Com., 1871-72, p. 561.
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more slnggish than Gammarus, being wont to lie curled up on the sur-
face of the water. In color they were translucent peavly white; arvonnd
the bases of the legs of the pereion were fantastically branched stellate

ArA, Femjale

pigment cells of a rich parplish brown color.  The mass of eggs i the
brood poucl: appeared like a claret-red globe. The fonr eyes were usu-
ally bright red, with considerable pigmeut around their sloping sides,
In a few individuals the eyes were
black, and in alcoholic speeimens the red  aws o
eyes turn black. N\
Male.—In looking over several hun-
dred specimens of Dyblis servata, now
and then I came aeross one that had
died in a straight condition, instead of h
being more or less curled up like the
others.  The straight ones possessed no ) .
incubatory pouch, were smaller. and had R
very long inferior antenna: they were
apparently the males of Byblis serrata, for they had serrated coxe
(Fig. 5).'  The differences are those nsnally chavacteristic ot the sexes
in this genus.?
The antennae especially are the organs which exhibit sexunal dimor-
phism in the family Ampeliscidie.

post

Fig. 5.

i ob ventri wnarging

- For resemblances and differences compare figs. 4 and 6.
2Nee the table of sexual differences in Lyhlis gaimardi, a typical species of the
genus, p. 601,
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The hairs on the peduncle ot the superior antenna are arranged in
bristle-like tufts in the male only. There is a collection ot long hairs
near the base of the tflagellum in the male, bat none in the female.

In the female the greater part of the hairs ocenr on the ventral side,
while in the male the greater number are on the dorsal side. The

Fig. 6.

BYBLIS SERRATA, Male,

inferior antenn:e of the male, like the superior ones, possess tufts of
hairs on the peduncle; in the female these are wanting. In the male
the third joint of the pedunele is swollen, and thus sapports a larger
nnmber of tutts of hairs,

The Hagellum of the inferior antenna is
greatly clongated in the male.  This pecul-
iarity as well as the increased number of olfae-
tory tufts may be conneeted with the fanctions
of the male in seeking the female.

The acnte teeth on the ventral margin of the
cox:iv of the female are represented in the male
by blunt eones.

In the male the last three segments of the

1 pleon are so constrieted at the articnlation with
D% T the preceding sezment of the pereion as to allow
BYBLIX sERRATA. Female. great freedom of motion to the terminal part of

First aud second maxilla of left side, ven-

the body, and this may be of service in copula-
tion. In this sex, too. the inner ramus of the
last appendage bears, in addition to the rows of spines found on both
rami of the temale, long hairs.  (See IMig. 8 ¢). These hairs probably
aid in the union of the sexes. In both sexes the opposing edges of the
rami are serrated; buat they extend to the tip of the ramus in the male

tro-lateral surface.
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only. These servated margins present a noteh in the male (Fio. 3 )y
but there is none in the female.

Fig. 3.

BYBLIS SERRATA.

(@) Maxilliped of fenvale, ventral surface ; (4) Jeft mandible of female, median surface s * left ple podos of male, only bl portion of
inner ramas,
A comparison of the sexes may be factlitated by the following table
exhibiting some of the differences:

Senal differences of Byblis serrvata.

FEMALE. MALE.

Length, 11 mm. Lengath, 9.5 nun.

Snperior antenna one-third Iength ot Lody. Superior antennie two-ditths length of body.

Peduncle: hairs not in tufts. Pednncele: brush-like tnfts of hairs.

No fringe of lone hairs at hase of (lagellnm. Frinee of long hairs at hase ot Jagellan.

Inferior antenmie three-tourths length of hody. Luterior antennae 11 length of body.

Peduncle: four-fifths of hairs on ventral sides no | Peduncle: foar-fifths of hairs on dorsal side;
tifts of hairs; third joint not swollen. Drush-like tufts ot airs: third joint swollen,

Coxa: serration of teeth acnte. Coxiew serration of teeth bluunt.

Incubatory ponel present. Incubatory pouch absent.

Last three segments of pleon separated trom pe- — Last three segments of pleon separated from jpe-
reion by a slight annular constrietion: ultimate reion by a deep annnlar constriction: ultimate
and antepenultimate secments withount dor al and antepennltimate segments with dorsal ele-

elevations. vations,

Last pair of appendages very different in male and female.

BYBLIS AGASSIZI, new spaciss.

About June 20, 1 obtained a dozen Amphipods that might be readily
taken for the males of Byblis longicornis, for their inferior antenie
were longer than their bodies and they lacked pigment cells,

Type.—No. 139149, 7.8, N M,

The male of B, longicornis has not. <o faras Tean find, been deseribed.
It ight therefore appear that these specimens were the undiscovered
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males of this species; but they differ from the females of B. longicornis
in points which T think are not easily explained as due to differences
of sex.

\
Ve
e\
",
/7
7
74
"
7
7

Fig. 9.
BYBLIS AGASsIZI, Male. )
|
By studying the sexual differences exhibited by the type species of
the genus, B gaimardii, we shall be better prepared to state whether

iy :

d

Fig. 10.

BYBLIS AGAssizl, Male.

Cr First and (b second axille of left side, ventro-

I aspects (o) grinder in protile; () right mandible, wedian face of cutting
nedian face; (7') maxilliped, ventral view.

edze ; (

palpus,

or not a given difference is probably to be included under the eategory
of sexual peculiarities.

|
A
>
7
7
4
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To render the eomparison easier, 1 hiave tabnlated the conditions, as

follows:

Sernal differences of Byblis gaimardii.

FEMALE.

Lengtly, 15 mm.
Superior antentie one-thivd length of body.
Peduncle: Hairs not in tutis,
No fringe of Tong hairs at base of flagellnm.
Inferior antennie three-fourths length of hody.
Peduncle: Four-tifths of hairs on the ventral

side; no tufts of hairs: third joint not swollen.

Incubatory poueh present.

Last three segments of pleon separated tfrom the
pereion by a shight annnlar constriction.

Lami of last pleopodos bear o long hairs.

“Telson as long as broad.

MALE.

Length, 13.5 mm.

Superior antenna one-halt lenuzth of hody.
Peduncle: Brush-like tnfts of hairs.
Fringe of long hairs at hase of tlazellnn,

Tuferior antennar 1% length of Dady.
Peduncle: Four-titths of hairs on the dorsal side;
brush-like tufts of haies: third joint wmuch

swollen,
Incubatory ponch absent,

Last three segments of pleon separated fromn the
pereion by a deep annular constriction.

Inner ramas of last pleopodos has long hairs on
outer cdge.

Telson louger than hroad

A comparison of the preceding table with that of the two sexes of
Byblis serrata (p. 599) will further illustrate the natnre of the characters
that are subject to sexual dimorphisim.

1t will now be instructive to assume that the Newport specimens are
wales of Byblis longicornis, and to constraet a provisional table exhiibit-

ing the differenees between the two animals.

The table is as follows:

Nexwal differences of Byblis longicornis.

FEMALE.

Length, 8 mm.

Superior antenna two-thirds length of body.

Peduncle: 1Tairs nof in tutts.

No fringe of long hairs at base of flagellum.

Tuferior antennae 11 lengtlt of body.

Pedunele: Four-fitths of hairs on ventral side: no
tufts of hars; third joint not swollen.

Nine-tenths hairs on ventral side of tlagelhnin.

Incubatory poueli present.

Last three segmen s ot pleon separated from pe-
rewon by a slight annular constrietion,

Rami ot last pleapodos bear no long lirirs.

Telson broader than long

MALE.

Length, 8.5 mm.

Superior anfenmae two-titths length of body.
Yeduncle: Hams in brush-lhike tufts.
Fringe of long hairs at baxe of tlagellum.

Tuferior antenna 12 length of body.

Peduncle: Nine-tenths of hairs on dorsal side;
DLrush-like tufts of hairs: thivd jeint very mueh
swollen.

Ninc-tenths hairs on dorsal side of Hagellum.

Iucubatory ponch absent.

Last three segments of pleon separated from po-
reion by a decp annular constriction.

Two ramiof last pleapodos hear long hairson both

cdges

Telson twice as long as broad.,
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This table 1s evidently inconsistent with the condition which obtains

in B, gaimardii and other members of the family. for in this family the
males should be smaller than the females and have longer antennse.

The following is a table of other differcnces, whieh are sexual. if my
specimens are males of DL longicornis : but it they are simply sexual
differences, then this species exhibits by far the most exaggerated case
of sexual dimorphism known in the family.

Byblis longicornis.

FEMALE,

Dorsum a continuous eurve.

Segmentation in both pairs of antenme eqnally
distinet.

Ocular pigment ** well defined.” !

Posterior margins of tirst four coxae ronnded.

Segmrents 5 and 6 of pleon have dorsal peaks.

Lyblis, new speeies.

MALE.

Dorsim showing toothed appearance just behind
the cephalon.

Segmentation much less distinetan inferior pair
ol antenna.

Ocular prement absent.

Posterior margins of  first four coxa not so
ronnded. rather truncated,

Sexments 5 and 6 of pleon have no peaks.

The following is a table of differences which attect parts not usnally
subject to sexnal dimorphism in this family:

DByblis longicornis.

FEMALE.
Length, 3 mm.

Superior antenmie two-thirds length of hody.

Diameter ot dorsal lens of eyes equal to diaweter
of ventral lens.

Cephalon: Lower vorner well marked and
sharp: "2 much longer than broad.

Anteror periopoda: ** Propodal joint little longer
than carpal;” dactylus equals propodos.

No division between second and third last seg-
ments of pleon.

Lastpleopodos: ¢ Opposite edges " of rami ** finely
serrated;” rami with no long hairs.

Telson cleft one-fitth its length.

2 Loc, ctt,

tRars’ Crustacea of Norway, 1. Pt. 9, p. 185,

Byblis, new speeies.

MALE.
Length, 8.5 mm.

Snperior antennie two-titths length ot body.

Diameter of dorsal lens ot eves two thirds diam-
cter of ventral lens

Cephalon: Lower corner not sharp.  slightly
longer than broad.

Anterior periopada: T'wice as long as the carpal:
daetylus longer than propodos.

A Veshaped division area hetween last three sea-
ments ot pleon.

Last pleopodos. Opposite edges ot rami not ser:
rated; two ram bear on hoth edges long hairs.

Telson clett three-tourths its length.
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The differences in the above table are so numerous and important as
to warrant the belief that these specimens are the males of a new spe-
cies of Byblis, for whiel [ would snggest the name Dyblis agassizi.

The following anatomical characters separate the new species from
B. longicornis: Lt islarger, and
has shorter supervior antenn:e
(Fig.9); the lower corner of the
cephalon (IFig. 11 ¢) is not well
marked. In aleoliolic  speci-
mens no oenlar pigment is
fonud, The propodal joint of
the anterior pereiopoda (fig. 1)
is twice as long as the carpal.
Each ramus ol the last pleo-
podos (Fig. 11 «) bears a
long hairs on both ~
edges.  On the oppos-
ing edges of the rami
nofine serrationocenrs,
The telson i twice as
longas broad,and bears
a pair of minunte hairs . S
at its tip (Fig. 11 «). of peduncle , (¢ cephalon.

i 11 :

BYBLIS AGA=s1zl, Male.

Japect (B) inferior antenna, four basl joints
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